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1 INTRODUCTION 

Soil vapor extraction (SVE) and in-well air stripping systems (NoVOCs) where installed at the 

Pasco Landfill as part of the interim measures being implemented at the site. These systems 

were described in the design documents submitted to the Department of Ecology on February 4, 

1997. This report satisfies the requirements of WAC 173-340-400 (7)(b)(ii) and WAC 173-340-

430 (7). 

2 SVE SYSTEM INSTALLATION 

SVE system installation took place from March 20 through May 8, 1997. One additional vapor 

extraction well, VEW-04, was installed per the design document at the southeast corner of Zone 

A at a depth of 55.5 feet below ground surface. The well completion report is contained in 

Appendix A. After installation of this well, piping was installed along routes outlined in the 

design documents to convey extracted vapors to the equipment building. Piping consisted of 

four inch schedule 80 polyvinyl chloride (PVC) pipe and fittings. Twenty foot lengths of piping 

were solvent welded using schedule 80 PVC couplers. Details of this installation can be seen in 

photos 1 and 2 in Appendix B. 

The majority of the piping was installed along the ground surface using pipe supports consisting 

of plastic pipe hangers mounted on 4 x 4 x 18 inches pieces of treated lumber. The piping from 

VEW-04 enters a trench on the east side of Dietrich Road, and continues underground until 

reaching the equipment building. VEW-01 and VMW-02D piping runs enter a trench 60 feet 

east of the equipment building, and continue underground until surfacing at the equipment 

building. 

The blower, manifold, moisture separator, valves and gages are contained on a steel framed skid 

fabricated by Hiline Engineering of Richland, Washington. The skid mounted equipment was 

installed on the north side of the equipment building. Photos 4 and 5 show the layout and 
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position of the SVE equipment skid. The manifold is connected to the individual piping runs via 

hose and cant-lock connectors. 

The blower outlet was attached to two 2000 pound vapor phase carbon adsorption units in series, 

using high temperature hose with cam-lock connectors, Photo 6. 

As-built piping and instrumentation diagrams, and electrical schematics of the SVE skid 

mounted equipment are included with this report. 

2.1 VARIATIONS FROM DESIGN 

The SVE system was installed per the February 4, 1997 design document with the following 

exceptions, 

• The blower type was changed from a rotary lobe blower to a regenerative blower. This 

change was made to reduce the amount of maintenance required to keep the system 

operational. 

• Piping routes were modified somewhat to take advantage of trenching installed as part of the 

NoVOCs system, and to avoid a storage area used for Basin Disposal dumpsters. 

It is the opinion of Steve Drumheller, PE, project engineer, the SVE system was constructed in 

substantial compliance with the February 4, 1996 design document for the Pasco Landfill 1RM 

SVE system. 
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3 NOVOCS INSTALLATION 

Installation of the NoVOCs in-well air stripping system began with the drilling of two 16-inch 

borings. The NoVOCs wells and monitoring piezometers were installed in these borings. The 

well completion diagrams are contained in Appendix A. After installation of the treatment wells 

was completed, Philip installed two monitoring wells to measure the treatment zone of the two-

well NoVOCs system. NVM-01 was installed at the midpoint between the two NoVOCs wells, 

and NVM-02 was installed 45 feet from NV-01, transverse to the groundwater flow direction. 

After well installation was completed air supply and vacuum return lines were installed. All 

NoVOCs air lines were installed below ground surface in approximately four foot deep trenches. 

Air and vacuum lines were composed of schedule 40 PVC, and were installed along routes as 

shown in Figure 1. Just before crossing the road the four-inch diameter PVC lines for NV-02 

change to six-inch PVC to reduce friction losses along this longer piping run. This change is 

indicated on Figure 1. The well head completions are shown in Photos 7 and 8. 

The blowers, manifolds, moisture separators, valves and gages are contained on a steel framed 

skid fabricated by Hiline Engineering of Richland, Washington. Also included on this 

equipment skid is the programmable logic controller (PLC) that monitors and controls both the 

SVE and NoVOCs equipment. The skid mounted equipment for the NoVOCs system was 

installed on the south side of the equipment building. Photos 9 through 12 show the layout and 

position of the NoVOCs equipment skid. The manifold is connected to the indiv idual piping 

runs via galvanized steel piping. 

Each NoVOCs well system is connected to two 1000 pound vapor phase carbon adsorption units. 

The carbon units are plumbed into the vacuum return lines leading from the wells to the blowers. 

As-built piping and instrumentation diagrams, and electrical schematics of the NoVOCs skid 

mounted equipment are included with this report. 
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3.1 VARIATIONS FROM DESIGN 

The NoVOCs in-well air stripping system was installed per the February 4, 1997 design 

document with the following exceptions, 

• Piping routes were modified somewhat to reduce the length of piping run from NV-02 to the 

equipment building. 

It is the opinion of Stan Peterson, project manager for EG&G Environmental (under the 

supervision of Tom McKeon, P.E.) that the NoVOCs system was constructed in substantial 

compliance with the February 4, 1997 design document for the Pasco Landfill IRM NoVOCs 

system. 

4 SVE STARTUP 

The installation of the SVE system was completed on May 7,1997. The system was started at 

11:55 AM on May 8, 1997. Representatives from the Department of Ecology were present at 

start up. The system was started with all control valves in the full open position. At 12:11 PM 

the system flows were as follows, 

• VEW-01 -206.1 scfm 

• VMW-02D - 222.5 scfm 

• VEW-04 - 210.4 scfm 

Adjustments were made to the control valve on the piping run to VMW-02D to balance the 

system. At 1305 the flows were, 

• VEW-01-210.4 scfm 

• VMW-02D - 211.4 scfm 

• VEW-04-210.7 scfm 
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Vacuum readings at the wells stabilized very quickly, but were lower than anticipated, based on 

data trom the SVE pilot study. Immediately after startup, vacuum gages at all wells read 9.0 

inches of water. After running for one hour at the balanced flows VEW-01 was at 10.0. VMW-

02P was at 9.0 and VEW-04 was at 9.5 inches of water. During the 1995 SVE pilot study. 

VEW-01 produced a flow of approximately 175 scfm against a vacuum of 30 inches of water. 

The higher flows and lower vacuums caused some concern that there may be leaks in the system, 

and/or that short circuiting was occurring somewhere near the vacuum extraction wells. A check 

of all piping runs and manifolds did not detect leaks. Radius of influence testing was conducted 

to rule out any short circuiting from the surface. 

Radius of influence testing was conducted by measuring the baseline vacuum/pressures at several 

vapor monitoring points around the site (Figure 1). Baseline measurements were taken on the 

mornings of May 15 and June 2 after the SVE system had been shut down for 8 hours to return 

the vadose zone to natural conditions. Table 1 is a summary of radius of influence testing. 

These data indicate that the operating SVE system is inducing greater radii of influence than was 

expected from the pilot test data. Based on the data collected from monitoring points VMW-

01S, VMW-02S, and VMW-03S it appears that the Touchet formation is acting as an effective 

barrier to air flow short circuiting from the surface. 

4.1 CONTAMINANT REMOVAL 

Four rounds of sampling were conducted to determine contaminant removal rates for the SVE 

system. During the first day of startup a field photo ionization detector (PID) was used to 

determine the relative contaminant contribution from each leg of the system. No response was 

observed on the PID during the first day of operation. Samples for laboratory analysis were 

collected at the end of the first day from the combined air stream from the three wells and after 

the carbon adsorption treatment vessels. The method was changed from TO-14 to 8260. These 

methods differ only in the container and method of sample collection. Method TO-14 

specifically requires the use of pre-evacuated passivated SUMMA canisters for the collection of 

vapor samples. The SVE performance monitoring samples have been collected in non-SUMMA 
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evacuated canisters and Tedlar® bags. This collection method allows for the detection of specific 

compounds being removed from the vadose zone around Zone A, as well as the detection of any 

particular compounds passing through the treatment system and being discharged to the 

atmosphere. Analytical methods for both TO-14 and 8260 use GC/MS and the same detectors. 

As shown in Table 2 the initial removal rate was approximately 9 lbs./day, significantly lower 

than expected. After approximately two weeks of operation another round of sampling was 

completed. The rate had increased to approximately 11 lbs./day. After approximately one month 

of operation, sampling indicated a dramatic increase in contaminant removal rates to 80.5 

lbs./day. The fourth sample round collected on July 7th, after 40 days of run time, analytical 

results indicated that the contaminant removal rate had dropped by approximately 43% to 45.8 

lbs./day. Continued monthly sampling of the through December 1997 has shown a stabilization 

of the removal rate between 46 and 54 pounds of VOCs per day. 

4.2 STARTUP PROBLEMS 

The only problem encountered during the startup of the SVE system was the time required to 

obtain carbon changeout services in June. Philip was informed in late May that the pre-arranged 

vendor for carbon changeout services would no longer be operating their Tukwila Washington 

service center. The system was down for 16 days while arrangements were made to schedule the 

changeout after breakthrough was detected on the second adsorption unit. This problem has been 

addressed, and a more rapid response was obtained for the second changeout in early July (6 days 

of downtime). The contaminant removal rate has now stabilize to the point that breakthrough 

can be anticipated, and GAC changeout scheduled so that downtime is now about 5 hours per 

changeout. 

5 NOVOCS STARTUP 

EG&G Environmental started the in-well air stripping NoVOCs system on May 8. 1997. Air line 

depths for startup were placed at 5 feet below the static water level. The design depth is 15 feet 
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below the static water level to obtain the 250 gallon per minute design pumping rate. After 

approximately one hour of operation the system went through an "auto" shut down because of a 

high temperature alarm at the blower output. The high temperature was addressed usinii a 

variety of methods to reduce the blower output temperature, including cooling fans and 

evaporative coolers, and finally an in-line air to air heat exchanger. The NoVOCs system ran 

approximately 50% of the time at the lower pumping rate while EG&G worked to solve this 

problem during the three month startup period. 

After installation of the heat exchanger the NoVOCs system was restarted on September 8. 1997 

with the air injection line of both wells set at approximately 15 feet below the static water level. 

After one week of operation the NoVOCs wells stabilized at the following levels: 

Well NV-01 Well NV-02 

Pressure - 122.2 inches of water Pressure - 114.8 inches of water 

Vacuum - 39.8 inches of water Vacuum - 25.3 inches of water 

Air supply flow - 310 scfm Air supply flow — 310 scfm 

Air return flow - 370 scfm Air return flow - 385 scfm 

Depth to water in intake screen - 58.81 feet 

(Prior to Start 57.32 feet) 

Depth to water in intake screen - 63.73 feet 

(Prior to Start 63.08 feet) 

Depth to water in recharge screen - 47.54 feet 

(Bottom of recharge screen - 52.27 feet) 

Depth to water in recharge screen - 54.61 feet 

(Bottom of recharge screen - 61.55 feet) 

Since the installation of the heat exchanger the NoVOCs system has operated continuouslv with 

the exception of two days of downtime required to repair a broken airline in NV-01. 

5.1 GROUNDWATER PERFORMANCE MONITORING 

Groundwater samples from the IRM performance monitoring wells EE-2. EE-3. #2. MVV-10S, 

MW-I IS. MW-12S. MW-12ID. and MW-I3S were collected monthly from June 1997 to 

September 1997. The results of this monthly sampling, and preliminary results from the 
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December 1997 quarterly sampling are summarized in Table 3. Analysis of this data shows that 

for most VOCs a downward trend has been established since the operation of the IRM began in 

May 1997. Concentrations of selected VOCs versus time are included as Figures 3 through 14. 

These Figures consist of two groups, wells within the NoVOCs treatment zone and wells directly 

downgradient of the treatment zone. Although not in the NoVOCs treatment Zone, EE-3 has 

been included in the treatment zone graphs as a reference. Concentrations of PCE, TCE, cis-1,2-

DCE,vinyl chloride, 1,1,1-TCA and 1,1-DCE have been charted. 

Treatment zone wells typically exhibit a dramatic initial drop in the concentrations of most 

VOCs. These concentrations then rebounded during the downtime of the NoVocs wells. After, 

restart of the NoVOCs wells on September 8 another dramatic drop in concentrations takes place, 

and continues to decline in December. 

An anomalous increase in the concentration of most detected VOCs was observed in MW-12S 

during the June 1997 sampling round. The levels of VOCs in this well returned to pre-IRM 

levels or lower in the subsequent July sampling round. For some, but not all VOCs, this spike in 

concentration was echoed in MW-10S and MW-1 IS farther downgradient in later sampling 

rounds. 

Well MW-13S, located 150 feet north-northwest of the NoVocs treatment zone, has shown 

increased levels of most VOCs since the startup of the IRM. Because of MW-13S's distance and 

location with respect to the NoVOCs wells, it is not thought that they are the cause of this 

increase. The levels of VOCs peaked during the September 1997 sampling round. A decrease 

was observed in the preliminary December data, although most detected VOC concentrations ore 

still above pre-IRM levels. At this time the cause of the VOC concentration increases in MW-

13S is not known. This well will continue to be monitored and concentration trends tracked. 

It should be noted that EE-3 shows a significant decline in most VOCs since the startup of the 

IRM in May 1997. Total detected VOCs in EE-3 have been reduced in the last ten months from 

a high of 15455 ug/1 in June 1997 to a low of 7367 ug/J in December 1997. Total detected VOCs 
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in EE-2 have been reduced in the last ten months from a high of 138 ug/1 in March 1997, to a low 

of 0 ug/1 in December 1997. In fact, only three VOCs were detected in the September 1997 

groundwater sample collected from EE-2: cis-l,2-DCE at 0.6 ug/1, vinyl chloride at 0.05 ug/1 and 

1,1-DCE at 0.02 ug/1. Preliminary results from the December sampling round indicate that no 

VOCs were present above detection limits in well EE-2. If this trend in EE-3 and EE-2 

continues, it will provide the best proof that the SVE system is significantly reducing transport of 

contaminants to ground water. 

Wells downgradient of the NoVOCs treatment zone also show a downward trend in the 

concentration of VOCs in the groundwater. Most concentrations have been reduced by at least 

one half and some concentrations have been reduced by a factor often. Total detected VOCs in 

MW-10S have been reduced in the last ten months from a high of 170 ug/1 in March 1997, to a 

low of 21.6 ug/1 in December 1997. Total detected VOCs in MW-1 IS have been reduced in the 

last ten months from 93 ug/1 in June 1997, to a low of 44.15 in December 1997. If this trend 

continues, it will show that the present SVE and NoVocs systems can effectively remediate the 

downgradient groundwater. 

6 CONTINUED REPORTING 

Performance monitoring will continue per the Performance Monitoring Plan for both the SVE 

and NoVOCs systems. Data collected during this monitoring will be provided in future quarterly 

reports according to the schedule specified in the Performance Monitoring Plan. 

7 EAST LEWIS STREET CITY WATER EXTENSION 

As part of the IRM undertaken at the Pasco Landfill site, users of domestic wells identified as 

containing water with detectable levels of volatile organic compounds (VOCs) were hooked up 

to the City of Pasco (City) municipal water supply. These wells were identified during sampling, 
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conducted in March and June of 1996, of all private wells found in that area of the City bounded 

by A Street to the south. Highway 12 on the east and north, and Beech Street on the west. Five 

wells were found to contain detectable levels of VOCs. The owners of these live wells are: 

Bonnie Brae Apartments 
Lester West 
Ruth Rindt 
Doug Brown (Hideaway Motel) 
Allan Yenney 

The installation of the water main extension and hookup to individual homes was completed on 

December 19, 1997. Bottled water supplies have been removed from all residences in the 

impacted area. Semi-annual sampling of the Yenny #2 well and the Rada well will be performed 

during the spring and fall sampling events completed as part of the ongoing post R1 groundwater 

monitoring. 
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TABLES 



TABLE 1 

SVE RADIUS OF INFLUENCE DATA 

Monitoring 5/15/97 5/15/97 5/15/97 5/15/97 5/22/97 5/22/97 6/2/97 6/2/97 6/2/97 6/3/97 6/3/97 6/3/97 
Point Baseline Round 1 Round 2 Round 3 Round 4 Round 5 Baseline Round 1 Round 2 Round 3 Round 4 Round 5 

Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu Time/Vacuu 
m in m m m m m m m m m in 

(in. 1120) (in. H20) (in. H20) (in. H20) (in. H20) (in. H20) (in. H20) (in. H20) (m. H20) (in. H20) (in. H20) (in. H20) 

VHW-OI NA 1132/-9.5 I239/-9.5 I447/-9.5 114I/-I0.5 1302/-9.8 1249/+0.33 I424/-7.2 I6I9/-7.4 0858/-9.0 I233/-9.8 1524/-10.6 

VMW-OID 0824/-0.56 1108/-1.92 I237/-2.0 1444/-1.85 1140/-2.27 1300/-1.90 1245/+0.56 1422/-0.61 1618/-0.71 0852/-2.28 1232/-2.42 I513/-3.10 

VMW-OIS 0823/-0.26 1108/-1.2 1234/-1.2 1444/-1.1 1139/-1.21 1259/-1.10 1247/+0.34 1423/-0.27 1617/-0.33 0852/-1.33 1230/-1.36 1512/-1.75 

VEW-02 08I5/-0.71 1120/-1.15 1252/-1.15 1436/-0.95 1119/-1.30 1252/-0.81 1228/+0.62 1416/-0.13 1610/-0.I7 0845/-1.37 1224/-1.56 1505/-2.20 

VMW-02D NA II26/-10.5 — 1442/-10.5 I133/-I1.2 1258/-10.5 1200/+0.39 1420/-8.0 I6I5/-8.7 0849/-11.0 1227/-11.5 1510/-1:2.0 

VMW-02S 0817/-0.06 1126/-0.22 — 1442/-0.2 1133/-0.21 1257/-0.20 1239/+0.08 1421/-0.08 1615/-0.08 0849/-0.27 I228/-0.33 1511/-0.37 

VMW-03D 0811/-0.66 1119/-1.55 1250/-1.50 143 8/-1.4 1122/-1.73 1255/-1.35 1232/+0.6I 1417/-0.25 1613/-0.25 0847/-1.75 1226/-2.04 I508/-2.65 

VMW-03S 08I3/-0.12 II29/-0.I7 I250/-0.I8 I440/-0.15 1123/-0.20 1254/-0.11 1231/+0.11 1417/-0.05 1612/-0.04 0847/-0.19 1225/-0.26 I507/-0.34 

VF.W-03 0836/-0.66 II15/-1.25 1245/-1.29 1455/-1.12 II5I/-I.41 1308/-1.07 1259/+0.69 1432/-0.08 1626/-0.11 0905/-1.60 I240/-2.77 I534/-2.27 

vfw-04 NA 1114/-9.5 I243/-9.5 I453/-9.5 1149/-9.8 I306/-9.8 1257/+0.47 1429/-8.7 I624/-8.7 0903/-10.2 123 7/-10.1 1531/-10.5 

PI 1-36 0828/-0.6I II10/-1.55 1240/- '1.62 1449/-1.5 1144/-1.89 1303/-1.52 I25I/+0.64 1426/-0.33 1620/-0.29 0858/-1.88 I235/-2.0I I525/-2.60 

PI 1-37 0834/-0.43 II l4/>-3.0 l243/>-3.0 1453/-4.25 1149/>-3.0 - I256/+0.62 I429/-2.98 I624/-2.92 0903/>-3.0 l237/>-3.0 1531/>-5.0 

PI 1-38 0832/-0.26 I I I3/-0.79 I243/-0.82 I45I/-0.80 1147/-0.93 I306/-0.72 I254/+0.29 1428/-0.2I I623/-0.I9 0902/-I.I 6 1236/-1.18 1529/-1.50 

Notes: 
NA - Not Applicable 

- Reading not taken 
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Table 2 
SVE Total Vapor Analytical 
Results and Removal Rates 

J( (impound 5/8/1997 
NG/CC 

5/22/1997 
NG/CC 

6/3/1997 
NG/CC 

7/7/1997 
NG/CC 

8/20/1997 
NG/CC 

9/22/1997 
NG/CC 

10/14/97 
NG/CC 

11/17/97 
NG/CC 

112/15/1997 
NG/CC 

J |l hchlnrndillunrormcihane 1 7.5 2.9 9.5 19 5.6 4 4.2 4 4.3 
|( hhiromelhanc <1 <1 <1 8.9 <1 <1 <1 <1 <1 
|\'inyl chloride <1 <1 2.5 II 1.84 <1 1 ••'I <1 
J( hloroclhunc <1 <1 2.9 3.0 14 3 9 2.8 2.3 1.9 
J1 richlniolluommclhanc 31 8.7 40 2.8 10.3 5.7 5.4 4 1.4 
11- l-l)ichloruclhene <1 3.6 11 4.5 66 3.9 4 1 3.2 2.5 
Jl llnl filler <5 <5 <5 <5 313 <5 <5 <5 <s 
(11.2-1 richlorolrilluorocthane <5 <5 535 <5 <5 <5 <5 <5 <5 
|.Acetone <5 <5 <5 25 <5 <5 33 <5 8 
jt arhon disulfide 5.2 4.3 <1 3.5 <1 <1 <1 <1 <1 
|2-Mclhylpentanc <5 <5 15 9.8 14.4 <5 9.7 8.3 7.3 
jMclhylcnc chloride <5 7.6 46 73 79.7 79 87 87 100 
|3-Mclh\ Ipcnlanc <5 <5 14 8.9 14.2 9.2 9.4 7.7 7.1 
il-Dichloroclhanc 18 17 66 50 84.3 62 64 58 56 
Mcthy Icyclupctuane <1 5.0 20 12 21.5 14 15 12 12 
cis-l.2-dicblorocthene 16 23 84 62 93.2 65 70 62 60 
( hloiutoim 2.3 2.3 7.2 4.3 12 87 9.7 9.9 8 7 7.8 
I.I. l-lrichloroclhanc 50 39 150 120 205.4 150 160 140 130 
1.2-l)ichl(iroclhane <1' <1 18 2.5 3.3! 3.5 3.5 4 2 4.1 
lllcn/cnc <1 <1 3.1 2.8 2.96 8.3 2.7 2.6 3.2 

1 lichloroclhcnc 23 25 120 120 157.7 140 140 120 140 
l-Melhyl-2-pcnlanone (Mllik) <5 <5 <5 7.9 <5 <5 5.2 7.2 9.8 
1 oIllCIIC <2 39 180 200 266.5 220 210 200 240 
1 cliachioroclhciic 0 1 2.8 13 8.2 16.02 15 13 11 13 1 111} lhen/cuc <1 4.4 19 17 24.3 22 21 IS 2l| m.p-\> lene <1 1l| 49 44 68 8 72 55 45 5 s| 
o-Xylene <li 1.6 II 9.6 12.2 20 12 9.4J III lM>prop\lbcii/ene <1 <1 II <1 1.21 1.5 <1 <\ <ll n-propylhenzcne <1 <1 2.3 II 2.28 3.7 1.3 II J .71 1.1.-1-1 limclhylben/cne <1 <1 3.0 I.I 2.37 7.3 14 1.3 '•'I 1.2.4-1 riiiiclhylbcn/ciic <1 <1 6.7 1.3 2.23 17 1.7 13 2.7| 
Naplhalcnc <5 <5 7.8 <5 <5 <5 <5 <5 <5 

1 utal 159.1 197.2 14211.9 806.2 1437.08 941.8 942.3 8I8J 901.3 I'll) Reading (ppm) <1 <1 27.1 28.5 
Mow rale (sclin) 628.6 619.9 631.4 631.4 613 636.4 633.9 634.3 643.2 
Kenan al Kale (lbs/day) 9.0 11.0 80.7 45.8 79.2 53.9 53.7 46.7 52.1 
Nole: Nli/Lt.=ug/I 

lbs./day=(X)ug/l \ 28.32 x (Y)li3/day x 0.002205 Ibs/gm /1.000.000 ug/am 
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Table 3 
Pasco Groundwater IRM Performance Monitoring Summary 

SITE DATE 

Trichloro Methylene trans-1,2- cis-1,2-
Chloromethane Chloroethane fluoromethane Acetone chloride Dichloroethene 1,1-DCA 2-Butanone Dichloroethene Chloroform 

(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

#2 
#2: 
#2 
#2 
#2 
#2_ 
EE-2 
EE-2; 
|EE-2 
EE-2 
EE-2 
EE-2 
;EE-3 
EE-3 
EE-3 
EE-3 
EE-3 
EE-3: 

4/16/97 <1 <4 
6/18/97 <1 , <4 
7/24/97 <1 <4 
8/19/9? 6 
9/25/97 <1 <4 
12/8/9? <1 * 

^4 
3/1/97 <1 <4 

9/24/97 
12/5/97 

3/1/97 
6/23/9? 
7/23/97 
3/19/97 
9/24/97 
12/6/97 

6/23/97— . <1 .. . 4 

7/23/97 <1 <4 <4 
8/19/9? /" v- *i o-::,. 

<1 <4 
<1 ' <4 

<091 2100 2 6 1-2 I 330 1300 1600 
MW-10S 
MW-10S 
MW-10S 
MW-10S 
MW-10S 
MW-10S 

3/1/97 
6/17/97 
7/23/97 
8/20/97 
9/24/97 
12/4/97 

<1 
<1 
<1 
<1 
< 1  

<1 

<4 
<4 
<4 
<4 
<4 

<4 
. ̂  r? ,>"v 

<6 <0.91 <0.7 36.8 <3 59.3 

<4 <6 <0.91 <0.7 16 
<4 <B <0.91 <0 7 18 
<4 <6 <0 91 <0 7 5 7 
<4 <6 <0-91 <0.7 4 3 

<3U3 37 
.• OIAO •« SS VW»>AW VVX-. * S 

<3 20 
<3 24 
<3 8.9 

2.25 
<1.4U 

1 
0.9 

<0 6 
<DS 

MW-11S 
MW-11S 
MW-11S 
MW-11S: 
MW-11S 
MW-11S 

2/27/97 
6/17/97 
7/23/97 
8/20/97 
9/24/97 
12/4/97 

<1 
<1 
<1 
<1 
<f 
<1 

<4 
<4 
<4 
<4 

HVASWIV.VIVISMW.V 

<4 
<4 

<4 <6 ^ <0.91 v^^<0-7 2.44 ^ ^<3 3.53 

<4 <0 g1s . <0 7 %1M **<3 
<4 <6 ^ 91 <0 7 28 <3 58 
s v • H4<4C^V:VX-MM-:-:VX-:-K4«-H(0CVK-:<M.X>. {'VMMI « •••» .v .•» v '-w s% v >.• VAMA* S 

<4 <6 <0.91 <0.7 9.5 <3 21 
<4 <6 <0,91 <0,7 8.8 <3 19 

0.683 
<3,8U 

3.7 
3.9 
1.9 
<06 

December 1997 data have not undergone third party validation and are therefore preliminary. 1 Of 6 



Table 3 
Pasco Groundwater IRM Performance Monitoring Summary 

SITE DATE 

1,2-Dichloro- Dibromo- cis-1,3- 4-Methyl-2-
1,1,1-TCA Benzene 1,2-DCA TCE propane methane Dichloropropene pentanone Toluene 1,1,2-TCA PCE 

(ug/l) (ug/l) fug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/1) (ug/l) (ug/l) 

#2 
#2 
#2 
#2 
:#2 
#2 

4/16/97 
6/18/97 
7/24/97 
8/19/97 
9/25/97 
12/8/97 

170 
1.1 
2 2  
530 
16 
23 

<0.5 
<0 5 
<0 5 
1 

<0 5 
<0 5 

19 
<05 
0 7 
66 
1* 
1 

57 

1 
160 
<0.6 
11 

<0.5 

<0.5 
<0 5 
<0 5 
<0 5 

<0.9 
<00 
<0 9 
<09 
<0.9 
<0.0 

<0.4 
<0.4 
<0.4 
<04 
<0 4 
<04 

<2 
<2 
<2 
<2 
<2 

<0.5 
<05 
<0.4 
<0.4 
<0.4 

<2 <0,4 

1.1 
<05 
<0.5 
19 
<0 5 
<0.5 

11 
<0 5 
<0 5 
21 

<0.5 
<0.6; 

EE-2 
EE-2 
EE-2 
EE-2 
EE-2 
EE-2 

3/1/97 
6/23/97 
7/23/97 
8/19/97 
9/24/97 
12/5/97 

33.1 
1.1 
58 
25 
<0.7 
<0 7 

<0.5 
<05 
<0 5 
<0.5 
<0.5 
<0.5 

<0.5 
<05 
<0.5 * 
<06 
<0.5 
<0.5 

36.2 
1.5 
9.6 
3 1 
<0.6 
<06 

<0.5 <0 9 <0 4 
<0 5 <0,9 <04 

VI-V A •* < A T 1 AS 

<0.5 <0.9 <0 4 

<0.5 <0.9 <04 
"<0.6 ^ " '• 

<2 
<2 S." ^ 

<2 

<0.4 
<0 5 
<0.4 

<2 <0.4 
<2 <0.4 

<0.5 
<05 
<0.5 
<0.5 
<0.5 
<0 5 

7.69 
<0.5 
0.7 
<06 
<0 5 
<0.5 

EE-3 3/1/97 816 36.7 82 3 44 3 
EE-3 6/23/97 450 51 120 11 
EE-3 7/23/97 480 *32 130 49 ' 
EE-3 8/19/97 210 15 240 75 
EE-3 9/24/97 51 3 1 * 43 10 " 
EE-3 12/5/97 17Q 12 170 4.1 

<0.9 

386 3150 

: 1100"'-- '2300s 
VIV.NV.V.W.".W.'AWITEA'.'.W.'.W.FT'M'XV.'; 

390 2500 

<2 

16.8 
20 
22 
11 
2.6 

.2.5 • 
MW-10S 
MW-10Sj 
MW-10S 
MW-10S 
MW-10S 
MW-10S 

3/1/97 
6/17/97 
7/23/97 
8/20/97 
9/24/97 
12/4/97 

32.3 
18 
16 
17 
4.9 
3.3 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

16 
'X'A'AVAV/MNW 

0.9 
<0.5 
0.5 

- 0,7 

29 1 
13 
12 

<0 6 
4 5 
3-7 

<0.5 
<05 
<0.5 
1 2  
<0.5 
<0.5 

<0.9 

<0.9 
13 

<0.9 
<09 

<0.4 

<0.4 
<04 
<j.4 
<0-9 

<2 <0.4 

<2 <0 4 
<2 <0.4 
<2 * <0.4 
<2 <04 

<0.5 
<0.6 
<0.5 

•:i <0.5 
<0.5 
<65 

3.5 
2,5 
2.7 
2 

0.8 
0.6 

MW-11S 
MW-11S: 
MW-11S 
MW-11S 
MW-11S 
MW-11S-

2/27/97 
6/17/97 
7/23/97 
8/20/97 
9/24/97 
12/4/97 

2.32 
13 
13 
16 
5.6 
57 

<0.5 
<0,5 
<0.5 
<0 5 
<0 5 
<0,6 

<0.5 
14 
1.5 
1.6 
0.7 
0.6 

3.01 
• 1 0  

9 
12 
5.8 
77 

<0.5 
<0 5 
<0.5 
<06 
<0 5 
<0 5 

<0.9 
<0,9 
<0.9 
<0,0 
< 0 . 9 " " " *  
<09 

<0.9 
<04 
<0.4 

<0.4 
<04 

<2 
s <2 

•V- ' W 

<2 
<2 
<2 
<2 

<0.4 
<0 5 
<0.4 
<04 
<0.4 
<04 

<0.5 
<0.5 
<0.5 
<05 
<0.5 

•• -<0.5 

1.52 
2.6 
23 

'24 
1.1 

• 1.5 : 

December 1997 data have not undergone third party validation and are therefore preliminary. 2 Of 6 
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Table 3 
Pasco Groundwater IRM Performance Monitoring Summary 

SITE DATE 

Trichloro Methylene trans-1,2- cis-1,2-
Chloromethane Chloroethane fluoromethane Acetone chloride Dichloroethene 1,1-DCA 2-8utanone Dichloroethene Chloroform 

(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

MW-12ID 
MW-12ID 
MW-12ID 
MW-12ID 
MW-12ID 
MW-12ID 

3/1/97 
6/17/97 
7/23/97 
8/20/97 
9/25/97 
12/4/97 

<1 

<1 
<1  

<1 
<1  
<1 

<4 
<4 
<4 
<4 
<4 
<4 

<4 
<4 
<4 
<4 
<4 
<4 

<6 
<6UJ 

<6 
<8 

" <6 

<6 

<0.91 
<09 
<0.91 
<0.91 

V.VAVAWIVM'WFFX'P 

4.5 
<00 

<0.7 
<0.7 
<0.7 

<0.7 
<0 7 

32.7 
65 
5.9 
10 
13 

:7-3 

<3 
«3UJ 

<3 
<3 
<3 
<3 

56.6 
11 
87 
23 
17 
14 

1.84 
<0.6 
<0.6 

0.6 
1 

<0.6 
MW-12S 
MW-12S 
MW-12S 
MW-12S 
MW-12S 
MW-12S 

3/1/97 
6/18/97 
7/23/97 
8/19/97 
9/25/97 
12/4/97 

MW-13S 
MW-13S 
MW-13S 
MW-135 
MW-13S 
MW-13S 

3/1/97 
6/17/97 
7/23/97 
8/19/97 
9/24/97 
12/4/97 

<1  
<1 
<1 
<1 
<1 
<1 

<4 
<4 

.•MWAV.VXW.WI'KCA 

<4 

. 
<4 
<4 

•• ••• •' ' . 

<4 
<4 
<4 

<4 
<4; 

<6 <0.91 <0.7 81.7 

<6 <0.91 <0.7 49 

<6 <0.91 <0.7 23 
<0 <0.91 <0.7 8$ 

<3 

<3 
<3 
<3 * 
<3 

182 
,.670i 

110 
54 
59 
20 

<1 

<1 
<1 
<1 
<1 

<1 

<4 <4 <6 <0.91 
A W 

<4 <4 <6 22 
'<4 <4 
<4 <4 <6 3.9 
<4 <4 " ; i <6 1.9 i 
<4 7 <6 3.5 
<4 <4 <6UJ <0.9 
<4 <4 <6 <0.91 
<4 8 <6 <091 
<4 5 <6 3 7 
<4 HYW, <6 1.8 

<0.7 

<0 7 

<0 7 

40.5 

82 

120 

<3 
<3U4 

<3 
<3 
<3 
<3 

57.8 
1?<M 
160 
52 
' % 

170 
86 

6.7 
32 
2.9 
1.9 
1.9 
<0.6 
9.52 
23 
22 
43 
17 
7.9 

NVM-01 
NVM-01 
NVM-01 
NVM-01 
NVM-01 
NVM-01 

4/16/97 
6/18/97 
7/24/97 
8/19/97 
9/24/97 
12/6/97 • 

< 1  

<1 
<1  

<1 
<1  
<1 

1 7 790 
37 
220 

>91 1,8 540 
<0.7 230 

.-J <0.7 64 

<3 
<3UJ 

<3 
*3 
<3 
<3 

1600 
71J 
540 

1600 
640 
9.3 

70 
<3.8U 

22 
25 
22 

NVM-02 
NVM-02 
NVM-02 
NVM-02 
NVM-02 
NVM-02 

4/16/97 
6/18/97 
7/24/97 
8/19/97 
9/24/97 
12/6/97 

<1 

<1 ; 

<1 

<1 
<1  
<1 

<4 

<4 
IIIIAIIG 

<4 
<4 

<4 

<4 
16 
<4 
<4 

. 78. „ 59 

<6 <0 91 2 1 260 
<6 360 2.1 400 
<6 <0.91 <0.7 49 

" .<0.91 - - - -17 -

<3 
<3UJ 

<3 
<3 
<3 

140 8.7 
8 5 <06 
570 47 
940 54 
36 3.4 
15 <06 

For RCL 8260-Z 

December 1997 data have not undergone third party validation and are therefore preliminary. 4 of 6 



Table 3 
Pasco Groundwater IRM Performance Monitoring Summary 

1,2-Dichloro- Dibromo- cis-1,3- 4-Methyl-2-
1,1,1-TCA Benzene 1,2-DCA TCE 

SITE DATE (ug/l) (ug/l) (ug/l) (ug/l) 
propane 

(ug/l) 
methane Dichloropropene pentanone Toluene 1,1,2-TCA PCE 

(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

<05 2.55 
<0 6 1.4 
<0.5 1 

MW-12ID 
MW-12ID 
MW-12ID 
MW-12ID! 
MW-12ID 
MW-12ID I 
MW-12S 
MW-12S 
MW-12S 
MW-12S: 
MW-12S 
MW-12S 
MW-13S 
MW-13S 
MW-13S 
MW-13S 
MW-13S 
MW-13S: 
NVM-01 
NVM-01 
NVM-01 
NVM-01 
NVM-01 
NVM-01 

3/1/97 
6/17/971 
7/23/97 
8/20/97 
9/25/97 
12/4/97-

3/1/97 
6/18/9? 
7/23/97 
8/19/97: 
9/25/97 
12/4/97 

3/1/97 
6/17/97 
7/23/97 
8/19/97 
9/24/97 
12/4/97 
4/16/97 
6/18/97 
7/24/97 
8/19/97 
9/24/97 
12/6/97 

27.4 
92 
6.5 
7.5 
11 
7-9 

<0 5 
<0.5 
<0 5 
<0.5 
<0.5 

2 89 22.2 
<0.6 S3 
<0.5 6.1 

<0.5 
<0 5 

> •> 

<0.5 
•>AV#.I;V.VA«W,V 

<0.9 

<0.9 

<0.4 

<0.4 

<2 

<2 

<0.4 

<0.4 

<0.5 

8^99 44,1 <0.5 ^ <0.9 

6.9 1;i4 ^ <0L5 " <09 

3.1 11 <0.5 <0.9 
4.8 2,1 

<2 <0.4 <0.5 
I ? . .  ^  * 5  
<2 <0.4 <0.5 

<of^ <o|" 

140 <0.5 
27 : • <0.5 
64 <0.5 
43 <0.5 
74 <0 5 
4 7 <0 5 

* 9 J S :  
<0.9 <0.4 <2 
<0 9 <0.4 <2 " ' i t  a i W .  • < .  !  . .  .  , —  ~  ' 

<0.9 <0.4 <2 
<09 <04 <2 

NVM-02 
NVM-02 
NVM-02 
NVM-02 
NVM-02 
NVM-02 

4/16/97 
6/18/97 
7/24/97 
8/19/97 
9/24/97 
12/6/97 

27 
1 9 
160 
260 
48 
30 

<0 5 
<0.5 
3.3 
0,5 
<0 5 
<0.5 

8 
06 
25 
31 
1.3 
0.9 

18 
24 
50 
280 
33 
25 

<0.5 
<0 5 
<0.5 
<0 5 
<0.5 
<0 5 

<0.9 
<0 9 

"<0.9 
<0,9 
<6.9" 
<09 

<0.4 
<04 
<0.4 
<0.4 
<0.4 
<04 

<2 
<2 
<2 
<2 ! 
<2 
<2 

<0.5 
<05 
<0.4 
<04 
<0.4 
<0.4 

<0.5 
<0 5 
1.4 
1.1 

<0 5 
<0.6 

2.7 
<0.5 
12  
18 
1 1 
1.1 

For RCL 8260-Z 

December 1997 data have not undergone third party validation and are therefore preliminary. 5 Of 6 



Table 3 
Pasco Groundwater IRM Performance Monitoring Summary 

SITE DATE 

1,4-Dichloro-
2-Hexanone Chlorobenzene Ethyl benzene tn,p-Xylene o-Xylene Styrene benzene 

(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) 

1,2-Dichloro-
benzene Vinyl chloride 1,1-DCE 

(ug/l) (ug/l) (ug/l) 

MW-12ID 
MW-12ID 
MVV-12ID 
MW-12fD 
MW-12ID 
MW-1210 

3/1797 
6/17/97 
7/23/97 
3/20/97 
9/25/97 
12/4/97 

<0.5 
<0 5 
<0.5 
<0 6 
<0.5 
<0 5 

<0.5 
«0.5 
<0.5 
<0-5 
<0.5 
<0 5 

<0.5 <0.4 
<0,6 <0,4 

<0.4 

<0.5 <0.4 
<0.5 <0.4 

<0.4 

<0.5 
<0 5 

<0.4 
<0 4 

<04 
<0.4 
<0.4 

<0.5 
<0,6 

'<0.5 
<05 
<0.5 
<05 

<0.02 

004 
0.03 
0.13: 
0.08 
0,04 

3.09 
0.77 
0.61 
0 92 
0,59 
028 

MW-12S 
MW-12S 
MW-12S 
MW-12S 
MW-12S 
MW-12S 

3/1/97 
6/18/97 
7/23/97 
8/19/97 • 
9/25/97 
12/4/97. 

<3 
<3 
<3 
<8 
<3 
<3 

<0 5 
-OS 
<0.5 
<0.5' 
<0.5 
<0.5 

<0.5 
<0,5 
<0.5 * 
<0.5 
<0.5 
<0.5 

<0.5 
<0.5 +>t--
<0.5 

,; -^'<0.5 
•IWWHWOW 

<0.5 
<0.5 
<0.5 

<0.4 
<9.4 
<0.4 

WMWM>AV«4HV; 

<0.4 
<04 
<0.4 

<0.5 
<0,6 i 

<0.5 <0.4 <0.4 
<0.5 <0.4 <0.4 
<0.5 <0 4 <0.4 

<0.5 
<0,5 
<6.5 
<05 
<0.5 
< 0  6 !  

0.4 
1.3 
0.29 
0.23 
0 11 
0 06 

7.29 
27 
6.8 
53 
1.5 

0 44 
MW-13S 
MW-13S 
MW-13S 
MW-13S 
MW-13S 
MW-13S 

3/1/97 
6/17/97. 
7/23/97 

'8/19/97 
9/24/97 
1274/97 

<3 
<3 
<3 
<3 
<3 
<3 

<0.5 
<0,5 
<0.5 
<05 
<0.5 
<06 

<0.5 
<0.5 

* v 
<0.5 

z. 
<0.5 
<05 

<0.5 <0.5 <0 4 <0 4 
<0,5 07 <04 <04; 
<0.5 <0.5 <0.4 <0 4 

<05 <04 <0.4 
<0.5 <0.4 <0.4 

<0.4 <0.4 

<0.5 
<0,5 
<0.5 
<05 

7 „ 

<0.5 
<0.6 

<0.5 
<0.6 

0.09N 
0.56 
0.26 
042 
0.38 
017 

2.99 
83 
44 
2,3-
2.2 
1 

NVM-01 
NVM-01 j 
NVM-01 
NVM-01! 
NVM-01 
NVM-01 

4/16/97 
6/18/97 
7/24/97 
8/19/97 
9/24/97 
12/6/97 

<3 
<3 
<3 
<3 
<3 
<3 

0.7 
<05 
<0.5 
0 6  
<0.5 
<0.5 

110 
<05 
31 
75 

<0.5 
<05 

86 120 <04 04 
<0.5 <0.5 <0.4 <0.4 

A A X WVWWX AS A AMS V S\ t j 

50 43 <04 <04 
84 100 <04 <0.4 

<0.5 7.4 <0.4 <04 
<0.6 <0.6 <0.4 <0.4 

3.2 
<0.5 
0.9 
2.3 
<0.5 
<06 

5.9 
013 
1.5 
29 
1.6 

0.03 

65 
59 
28 
67 
21 

0.44 
NVM-02 
NVM-02 
NVM-02 
NVM-02 
NVM-02 
NVM-02 

4/16/97 
6/18/97 
7/24/97 
8/19/97 
9/24/97 
12/6/97 

<3 
<3 
<3 
<3 
<3 
<3 

<0.5 
<0.5 
<0.5 
<0 5 
<0.5 
<0.5 

<0.5 
<0.5 
<0.5 
<0 5 
<6.5 
<0 5 

<0.5 
<0,5 
<0.5 
<05 

"<0.5 
<0*5 

<0.5 
<05 
0.9 

<0 5 
<0.5 
<0.5 

<0.4 
<0.4 
<0.4 
<04 

L-A'-'ASSSSSSS*.1.') 

<0.4 
<0.4 

<0.4 
<0 4 
<6.4 
<0,4 
<0.4 
<04 

<0.5 
<0.5: 
1.7 
0,7 
<0.5 
<0.6 

0.25 
0 03 
1.4 
15 

0.29 
0,1 

1 .8  

0.43 
25 
61 
2 

065 

For RCL 8260-Z 

December 1997 data have not undergone third party validation and are therefore preliminary. 



FIGURES 



LEGf.NO; 

MW-13S-^-

PH-34 • 

VMW-01W 

(S & D)T 

EQUIPMENT 
BUILDING 

SHALLOW GROUNDWATER 
MONITORING WELL 

SOIL GAS PROBE COMPLETED 
AS A VAPOR MONITORING WELL 

VAPOR MONITORING WELLS 
(SHALLOW AND DEEP) 

VFW-(U W EXISTING VAPOR 
~ EXTRACTION WEU 

 ̂At NOVOCS 
TREATMENT WELL 

NVM-02 <§) MONnr̂ RING WELL 

NOVOCs 
SUPPLY LINE 

NOVOCs 
RETURN LINE 

VAPOR 
EXTRACTION LINE 

PH-37 i/PH-
W • 

VEW-04 

NOVOCs piping is 6 inches. 

•• 
VMW-03D VMW-03S 

PHILIP 
F li V I H 0 [J' F N T A 'I 

imfi 
Soli Vapor Extraction 
and NoVOCa System Configuration 
Pasco Landfill IRM 

am 
bw 

0G9LI 
plfirm02 

CHMfc APPOl 

DATT. -

07/18/97 1 

PROJECT NO> 

624419 
nOURE NOU 



0 
w 

I N 

A 
75 

FEET 

150  

LEGEND: 

MW-125 ^ SHALLOW GROUNDWATER 
MONITORING WEU 

MW - 1 2 1  

MW-12D 

PH —34 • 

VMW—01 w 

(S & 0)T 

vew-01 yj 

VEW-02 %j 

NV-02-^ 

NVM-02 (§) 

INTERMEDIATE GROUNDWATER 
MONITORING WEU 

DEEP GROUNDWATER 
MONITORING WEU 

SOIL GAS PROBE COMPLETED 
AS A VAPOR MONITORING WEU 

VAPOR MONITORING WELLS 
(SHALLOW AND DEEP) 

VAPOR EXTRACTION WEU 
(IN SERVICE) 

VAPOR EXTRACTION WEU 
(NOT IN SERVICE) 

NOVOCS 
TREATMENT WELL 

NOVOCS 
MONITORING WEU 

^ RANDOMLv DISPOSED 
D R U M S  ( Z O N E  A ;  

STACKED C'RUMS 
FZOHE A) — 

• SURFACE EXPRESSION OF 
VAPOR EXTRACTION WELLS 
CYLINDERS OF VACUUM INFLUENCE 

MW-11S . MW^ I OS 

TREATMENT ZONE 
OF NOVOCS WELLS 

C J  

PROPERTY 
80UNDARY 

/ 

NOTE: 

VAPOR EXTRACTION CYLINDERS OF VACUUM INFL-cNCE 
CENTERED ON VEW-01. VMW-02D. VEW-04. 

ZONE O F  INFLUENCE OF NOVOCS EXTRACTION 
WELLS CENTERED ON NV-01 AND NV-02. 

PHILIP 
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TITLE 
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bw 

CHKD: 

:  PL2GIRM4 
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Figure 3 
PCE in Treatment Zone Wells 
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Figure 4 
PCE in Downgradient Wells 
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Figure 5 
TCE in Treatment Zone Wells 
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Figure 6 
TCE in Downgradient Wells 
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Figure 7 
cis-1,2-DCE in Treatment Zone Wells 
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Figure 8 
cis-1,2-DCE in Downgradient Weils 
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Figure 9 
Vinyl Chloride in Treatment Zone Wells 
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Figure 10 

Vinyl Chloride in Downgradient Wells 
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Figure 11 
1,1-DCE in Treatment Zone Wells 
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Figure 12 
1,1-DCE in Downgradiant Wells 
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Figure 13 
1,1,1-TCA in Treatment Zone Wells 
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Figure 14 
1,1,1-TCA in Downgradient Weils 
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APPENDIX A 
WELL COMPLETION REPORTS 
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LIFTING BAIL-

0 FT. 

15 FT. 

30 FT. 

45 FT. 

60 FT. 

75 FT. 

90 FT. 

1 0 5  F T .  

1 2 0  F T .  

10T X 4" WELL SEAL-

D.T.W. - 56* bgt 

TO WELL 105 FT 

TO BOREHOLE 110 FT. 

-4" X 4" T 

BOLT 

10 

F EET 

20 

dia. Flax Hose 

CONCRETE 0'-5' OR PER REGULATIONS 

ITOWTE SEAL, 5'-1V 

-16 IN. DIA. BOREHOLE 

#16/30 SECONDARY SAND PACK. IV* 16* 

> — #8/12 SAND PACK, 16'-«r 

-RECHARGE SAMPLING WELL 
(1 IN. DIA. SCH 40 PVC. 5 FT SCREEN, 
10 SLOT OR SMALLER). 0'-53' 

i 

rtwiwi ; 
XIJJ.LI.ll! nrnrrm 
'I1!'!"!1!1!1!1 

I77777777 ' J 

INFLUENT SAMPLING WELL 
(1 IN. DIA. SCH 40 PVC. 5 FT SCREEN/ 

-10 SLOT OR SMALLER). 0'-102' 

-BENTON1TE SEAL, 61'-78' 

-#20/40 SECONDARY SAND PACK. 78'-83' 

-3 10' and one 5' sections of 5ch. 60 PVC 

HNLET SCREEN (15 FT.. 30 SLCT, 
SS WIRE WRAP). 88'-103' 

-#3 RMC LONESTAR SAND. 85'- 05" 

CENTRAUZER 

-SUMP WITH END CAP (2 FT. 103'-105' 

PHILIP 
TITLE: 

N V -1  Cons t ruc t i on  

D iag ram 

Pasco  Land f i l l  IRM  

DWI: 
BW 

DES.: 
PI f i rm  CI 

PROJECT NO.: 

6 2 4 4 1 9  PHILIP 
TITLE: 

N V -1  Cons t ruc t i on  

D iag ram 

Pasco  Land f i l l  IRM  

C.-F>C. | APPD: 

PROJECT NO.: 

6 2 4 4 1 9  

• E N V I H A N'M E RJ T A L • 

TITLE: 
N V -1  Cons t ruc t i on  

D iag ram 

Pasco  Land f i l l  IRM  

C.-F>C. | APPD: 
FIGURE '10.: 

A— 1 

TITLE: 
N V -1  Cons t ruc t i on  

D iag ram 

Pasco  Land f i l l  IRM  
" "  -  :  . -

FIGURE '10.: 

A— 1 



LIFTING 0AIL-

10" X 4" WELL SEAL-

0 FT. 

15 FT. 

50 FT. 

45 FT. 

60 FT. 

75 FT. 

O.T.W. - 62.4' BGE 

90 FT. 

1 0 5  F T .  

1 2 0  F T .  
TD WELL 108.5 Ft. 

ID BOREHOLE I 15.5 FT 

0 
h 

20 

FEET 

4" dia. Flex Hose 

ONCRETE 0'-5' OR PER REGULATIONS 

IEMTONITE SEAL. 5'^ IB' 

#20/40 SECONDARY SANO PACK. 1B*-22' 

16 IN. OIA. BOREHOLE 

•#8/16 SANO PACK. 22'-67' 

RECHARGE SAMPLING WELL 
(1 IN. OIA. SCH 40 PVC. 5 FT SCREEN, 
10 SLOT OR SMALLER). 0'-57.2' 

INFLUENT SAMPUNG WELL 
(I IN. DIA. SCH 40 PVC. 5 FT SCREEN/ 
10 SLOT OR SMALLER). 0'=t02* 

•3/8 BENTONITE PELLETS. 67'-30' 

#20/40 SECONOARY SANO PACK. 80'-B6* 

3 10' and one 5' sections of Sch. 80 PVC 

NLET SCREEN (15 FT.. 30 SLOT. 
SS WIRE WRAP). 88'-103' 

#3 RMC LONESTAR SANO. 86'-113.5' 

:ENTRALIZER 

5UMP WITH END CAP (2 Ft. LONG), 103'-105' 

TITLE: DWV DES.: PROJEC" NO.: 

PHILIP NV — 2 Cons t ruc t i on  b w  p i  f i rm  L -
6 2 4 4 1 9  PHILIP 

Diag ram 
c — :  - = PD: 6 2 4 4 1 9  

IMIJIIMJIMFJHMI Diag ram 
FK4JS-: -;o.: 

Pasco  Land f i l l  IRM - c A O 



/ DT~ 

RESOURCE PROTECTION WELL REPORT 
START CARD NO. R 3 9 3^-2. 

COUNTY: Tnt/failCUlJ PROJECT NAME:, IrhstLn / AfJnnu^ 
WELL IDENTIFICATION NO. AfljQ /jVl/kJ-Ol 
DRILLING METHOD: 

DRILLER:_ 
FIRM: Casgflide Drilling. Inc. 
SIGNATURE: 

CONSULTING FIRM: P l u l I f  sf \fO*W*e^ teJf 
REPRESENTATIVE: V fiolahIAS /L IJLJZOSCU* 

7.130 

LOCATION: WS'A KiS '/< Soc z* Twn^t R. 
STREET ADDRESS OF WELL: LtUld. fdil 

$07 _ ;t PfLSU) \AJfic-
WATER LEVEL ELEVATION: ' ' ' ..T*7tJ 

N/A GROUNO SURFACE ELEVATION 
INSTALLED: 

DEVELOPED: 

± 

AS-3UILT WELL DATA 

WELL COVER 
* 

CONCRETE SURFACE SEAL 
DEPTH = 1/ft  

PVC BLANK Ji "xhS~'.<T 

BACKFILL 
TXPE 

yc-nd>vj7 cU^p 

'k7%ve "X /Z)' 

SLOT SIZE: Oic) 

GRAVEL PACK -Jft. ft A 
"9L> ^ 

WELL DEPTH SPTH 6>~1 •s' •• 

FORMATION DESCRIPTION 

0 -3> ft .  

 ̂-tnsit. 

i 
SCALE: I" . PAGE OF 

ECY OCO-I; (ROY. A1/00) 



RESOURCE PROTECTION WELL REPORT 

PROJECT NAME:. Tfr.sdo /JkJnfru 
WELL IDENTIFICATION NO. AfijQHWrt //V\/ UJI&l 
DRILLING METHOD: HSl\-
DRILLER: RodrftLj Ulbr09S<L^ 
FIRM: Cascade Drilling. 

COUNTY: l^bbJkLUtJ 
STARTCAnD no.RT- "&&£•?: 

SIGNATURE: 

LOCATION: MS 'A Klfi 'A Soe Twn I N R3Q£ 

STREET AODRESSOF WELL LOMdpt.lt 
PclSU) hafir-

WATEn LEVEL ELEVATION: _ 

CONSULTING FIRM: Phll.f hd). 
REPRESENTATIVE: P. IGJJBLAIAS /L. IjUZlSCL-

7rtn 

GROUND SURFACE ELEVATION: 
INSTALLED: 

N/A 

DEVELOPED: M 
AS-BUILT WELL OATA FORMATION DESCRIPTION 

1 
SCALE: L" 

WELL OOVER 0  ̂ -30 ft 

CONCRETE SURFACE SEAL 
DEPTH a 1/ft  

.PVC BLANK ̂  

BACKFILJ, . AF'-"a 

TYPE: E: (hctibulp 

PVC SCREEN SENcff "x 
SLOT SIZE: Ojt> 

GRAVEL PACK7Z!_ 
MATERIAL: *°/iq 

WELL DEPTH 70 • ^» 

tij 

PAGE 
1 

OF 

Fr.VArn.l?>n„» iwnni 



PROJECT NAME:. Tbr&J) I Aldn&t 
WELL 10ENT1RCATI0N NO. 0 
DRILLING METHOD: HSrA~ 

RESOURCE PROTECTION WELL REPORT 
START CAIID NO.R% ?3^2. 

COUNTY: ~Fk/b>hLUtJ 
LOCATION: 'A Kl£ Vt Soa TwnR« 

LU- / 
< J/V?UJ O<{ 

DRILLER:. JMn&qlSSSZ 
Cascade Drilling. 

STREET ADDRES^OF WELL ^L5p? / fij7 ' "1 
P<L5<L0 LU/V-

FIRM: 
,-307 

WATER LEVEL ELEVATION: ^ rtpewtU 
SIGNATURE:. N/A 
CONSULTING FIRM; PAu'J &i x/i/orinie^ fnJ/ 
REPRESENTATIVE: P- AflJ&SO—* 

</g*j«4 7/^Q 

GROUND SURFACE ELEVATION: 
INSTALLED: <3 
DEVELOPED: >1^ 

±Z 

AS-BUILT WELL DATA FORMATION DESCRIPTION 

SCALE: r-

WELL COVER 

CONCRETE SURFACE SEAL 
DEPTH =» 1 /ft 

0 -  36* f t .  

PVC BLANK cf -*VD 
3 -vSvfifct. / 

BACKFILL cs2_ ft- ^ 

ft. 

PVC SCREEN y "x AT*" 
SLOT SIZE 

GRAVEL PAQC7& 
MATERIAL: 

WELL DEPTHk5^rT ^ » 

1 
PAGE OF 

ECY QUO* 12 (Rov. I W09I 



APPENDIX B 
PHOTOS 
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PHOTO # 1 

TYPICAL WELL HEAD COMPLETION 

(VMW-02D) 

PHOTO #2 
PIPE SUPPORT DETAIL 



PHOTO #3 

PIPE RUN 

(VEW-04) 

PHOTO#4 
.atm.F/^TTTr.1 m-L-rr^ ^ 



PHOTO #5 

SVE EQUIPMENT SKID 

PHOTO #6 

SVE CARBON TREATMENT UNITS 



PHOTO #8 

WELLHEAD COMPLETION 

(NV-02) 



AS-BUILT DIAGRAMS 



480VAC 
3 PHASE KHZ 

LI L2 L3 

Cll 

JKIL •T*oc-11 

CBS 
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lLgl/T^ 
I I 

^ILTo 
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I 

60A 

4CB 

-11 • 0 O— 

113 / 
ISA 
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- ̂  
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o-

_.1L3.. 

_ IMS 

-su-i IKS 

SMS 

SMS 

.&MS 

3MS -£Ujl= 

6L2 I 3MS 

6 L 3 I  

0>*0si 

8L2; 

9L3 •0*^0-

S© tun 
10L1 j 

10L3 <T^o-

Oi 

OL 

OL 

OL -/~v 

OL 
-OO 

•L 
*00" 

OL 

OL 

3FU 
ISA 

4FU 

-0-
5FU 

"ED 
6FU 

=LLU-
13A 

LI L2 13 

5L3 / 

9L5 

{0 
?L3 _;' 

L1L1 

UL2 

11L3 / 

pmw. •nuciAJHJT> mt 

0 
3 PHASE 
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0 

0 

0 

(l3?> 

0 
0 
<hs 

V5> 

0 
0 
0 
0 
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y+\ 

/ \ 
—O C— 

20A 40OVAC 

\ HSVHC j Va^/ \mJ 

BL0VER1 

BL0VER2 

BL0WTR3 

75KVA 

OVCC 

jaiB n stop IteTTgr > 6|>4A*_ 
J  1  1  1  : . .  t  
si£!S!£i: 

M HIlHf £ 

rtL "-JT 
Hllfff ENCIHEEPIHG k FABRICATION iNC-

bk. aouMO. MMMcrtM nui 

PASCD LANDFALL 
ELEMENTARY DIAGRAM 

•gome uni- JCWOCt Q|  ___  9_70_8 -PH M50A  J j 
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• •"9/U/97 >6 



A 
i +24VDC 

0 
0 
0 
0 
0 
0 
<eo8> 

0 
0 
0 
0 
0 
0 
0 
0 

0 
(V.9 

v!5V 

0 

0 
| -24VDC 

B3-STOP 

LSH-1 

LSH-2 

Bl-START 

Bl-STOP 

BS-START 

B2-STOP 

© 

0 

0 

-0 

-0 

0 
0 

OWE 

OVDC 

0 
eS\ 

( 239 

0 

230) 

(is?) 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

PT-6 

!  ' i  
t—o o— 

"Hi 

TTSI 

FT3 | 

L-Tll 

PSL1 

PSL2 

TT2 (T£2>| 

*24VDC 

©-
© 

-© 

-0 

-® 
0 

0 

0 

0 

0 

-® 

-0 

0 

OVDC 
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CONTROL PANEL 
CAD SCALE: i TO I PLOTTED SCALE: NONE 

PARTS/MATERIAL UST l err 
4CS0 

«nmci KSMUV* Mjrr/M» HAP NttecukiwvtesovnoN tuiOH/wiiod •tn!™" 
ICSNfgQL PANEL ! 1 ' 

I '  C-P2*24 IfiACX PANEL HOFTtAAN i  ^  
| AR SLHSMIV IWRE OOCT. r W I 1* H TVTON 
{20 EU/K |DC CLAAP PHOCHIX CONTACT 1 • 

17 U0C3 ID0U8U LEVEL TERM HAL BLOCK PHOCHIX CONTACT 1 5 

! 21 ir: jTERMNAL BLACK nOENIX CONTACT ! 5  
IS |SU<K3 looueiE TB W/ GROUND FOOT PHOCHIX CONTACT 17 
1 TT1 osao jic 9GHAL CONDITBNER ACTION INSTRUMENTS { e 

AR NS 35/7J iON ML PHOCHIX CONTACT ! S 

1 PS1 HCR-PS-1B0AC 1 POWER StPPlY. 24 VDC PHOCHIX CONTACT i io 
' 

PI? ICL-40CI i POWER SlPFlY. 12 VDC WOUSTRIN. CONTROL 
UNAS ! " 

1 IRTUI ICL-42I5 iRTU CONTROLLER 
MJU51RUL dOJJTW>i. 
UNKS 1 12 

1 |RTU2 ICL-4030 IRTU EXPANSION UNfT POUS1RLH. CONTROL 
UNKS "  1  

* IX CJ-»C:I {FUSE HOLDER PHOCHIX CONTACT I" 
2 USLKG 5 {GROUND TERMINAL BLOCK PHOCHIX CONTACT i is 
' 

TT? MCR-TE/J/K/J IT: SIGNAL CONOITDNER PHOENIX CONTACT 1 '6 

GENERAL NOTES 

1. INSTRUMENTATION MAVITBS ARC IN ACCORDANCE WITH JSA-S3.1-198A 

\hL NUNC ENGINEERING * FABRICATION INC.' 1103 AUTO* e*Vl tCHUMO. ««8HNCICW MHZ 

v ? iGIS i—IA-r 
PASCO LANDHLL 

CONTROL PANEL LAYOUT 

P*«WIHC U8T 
TW I wrtT i/gp on 'tAO*>U —QUI 9708-PHI-120B ! 0 

j ttt»u"**9/iyo7 isr-c — 



T a p  D I N  R A I L  
( T B I )  

PSI (ID PS 1 C13> PSJ (12) PS! (14) psi <ia> PSI (9) PS! (16) PS! (10) 

PS2 (-DO pse <*dc> H=±=r— 
RTU1 <-DC PVR) -RTU! (*2C PVR) -RTU1 (D0UT COM)-RTU1 (DOUT 1) -RTU1 (DOUT 2) RTU! (DOUT 3> RtU! (DOUT 4) RTU1 (DOUT 5> 

RTU! (DIN CPH>— 
RtU! (DIN 5) 
RTU! (DIN 6) 
RTU! (DIN 7) 
RTU1 (DIN 8) 

I^T 

R7U2 (AJN COH> 

TTJ (A4) RTU2 (AlN 15) 

RTU2 (AlN 16) 

TT 

:A- a— 

TBI (U) TBI (12) 

TBI <9> TBI (10) tB2 (4) TB2 (5) TBS (6) TB2 (7) TB2 (14) TB2 (16) 

3: 
tr 

"71" 

TB2 (73 TB£ (8> Bl-START C+) Bl-START (-) Bl-STDP (*> Bl-STEP (-) B2-S7ART (4) B2-START (-) B2-ST0P (4) B2-ST0P (-) 
~7T «L 

RTU2 (AlN 13) — 36 ' < --I-TTJ (Al) =T=^_- 2?. RTU2 (A lN  14 )  

rrr ^ <5> _Hp TBI (6) 
I-f" PT^1 <•> _nr~ pt-1 <-> 
_H-r-CU PT-g <•> PT-2 <-> srwv 

—~ •»; i—3- PT-3 
T—f ~4*~ drPT-3 <-> 
^ r-f>- PT-4 (4) 1 <5- _ VH- PT-i (.-I I 4o i—' 

B D T T D M  D I N  R A I L  
( T B 2 )  

(120VAC) — PSI (1) 

B3-START B3^START 
BS^STOP B3-STOP LSH-l (4) 
ISH^l (-) USH-2 <*> 
LSH-e<-) TBI (3) TBI (4) 

TB2 (10) TBS (il) TS2 (27) TBI (2) TB2 (67) 

PT-5 (*•> PT-3 (-> 
PT-6 (+) PT-6 (-> 
FTl (4) rn (-) 
rT2 (4> 
rr2 (-) 
rr3 (+> TT3 (-) 
IT1 (f) LT1 (-) 
LSH3 <4) LSH3 (-) 
PSU (•> PSLl <-) 
PSL2 <*> PSL2 <-) 

,:;^g=f=5-
<-> 22- U— 

RTU1 (DIN 4> TS2 (3D RTU1 (DIN COO 

T T l  

TBI (3d) [A^_ 
RTU? (AIN 17)—|A2 

[A3 
TBI (41) £4 
RTU2 (AlN 18)—1A5 

RTU? (AIN 12)' 

TB2 (49) 
TB2 (67) 

P S I  

PS! (1) TJg <D ^LlI" °S2 (NCUT) 2 j 

TBI (6) 
r?: (0) 1101 

P S E  

PS! (1) —I 
?!F$' 

TB2 (10) 
TBS (11) 

T T 2  

T I 
2 

9 T 
10 T 
il 5 

6 

— TC3 (4) 
— TC3 <-) 

EE i 13 
E 
tii 
116 

TBI (D 
TBI (3) 
TBI (2) 
TBI (4) 

— TBI (5) 
TBI (7) 

HOT HOT 
NEU7 NEUT 

3 - BAT 
4 * BAT 

* DC - DC 
-DC - DC 

— TBI (9) 
— TBI (10) 

TB2 (28) 
TB2 (20) 
TB2 (22) 
TB2 (24) 
TB2 (26) 

TB2 (29) 
TBS (30) 
TBS (32) 

TB£ (35) 
TBS (30) 
TB2 (41) 
TB2 (44) 
TB2 (47) 
TB2 (50) 
TB2 (53) 
TB2 (56) 
TBS (59) 
TBS (62) 
TBS (65) 
TTg (7) 

R T U 1  

AlN CDM TLDC" PVR TBI <ll) 
AIN 1 _ i 4DC PVR — TBI (12) 
AIN ? IDOUT OEM TBI (13) 
AIN 3 ; DOUT 1 — TBI (14) 
AIN 4 DOUT S — TBI (15) 
AIN 5 DOUT 3 — TBI (16) 
AIN 6 DOUT 4 — TBI (17) 
AIN 7 DOUT 5 — TBI (18) 
AIN 8 DOUT 6 

AOUT COM DOUT 7 
AOUT 1 j DOUT 8 

DIN C0H~ ~D1N" COM — TBI (20) 
DIN 1 DIN S h— TBI (22) 
DIN 2 DIN 6 — TBI (24) 
DIN 3 DIN 7 — TBI (26) 
DIN 4 1 DIN 6 — TBI (28) 

D" 
I \ 

; P  

—j -DC pvr [ 

AIN COH 
AlN COH 

AIN 1 
j AIN £ 

AlN 4 | 
AlN 5 
AIN 6 

= AlN 9 
« AIN 10 

AIN U 
AIN 1£ [ 

TBI (COM3-D 
| j/D NCT+ ; TBI (COM3 

j AIN COH j— TBI (33) 
AIN COM 
AIN 13 TBI (36> 
AIN 14 TBI (39-1 

AIN 15 TBI (42) 
AIN It TBI (45) 
AIN 17 TTl (A2) 
AIN 1? — TTl (A5) 
AlN 19 
AIN 20 
AIN 21 
AIN 22 
AIN 23 
AIN 24 

TBS (32) —*\Z TT2 (ID 

• I 
1 i 

\HL 
HftJNE DJCJNtERlNi A FAfiRlOTlON is:; 21M W»Vl ftCHUte. VASMMCTOh JJJ4J 
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E. LEWIS ST. WATER MAIN EXTENSION 
CALL BEFORE YOU DIG: 1-800-424-5555 

QCTtBtNCL DQAWW0S JSLD IN Dti-fiN? 
W&DOT OK L«t CONSTRUCTION MAWNfiS S*OBT »LAT aw ASSESSORS MAPS City or pasco t. lews st. wa-mlimi woject no. m-2-oz 

NOTt: ALL UTILITY LOCA1IONS ARC APPROXIMATE. CONTQACTOS SHALL VtftlM LXACT LOCATIONS W-TH JTILI** COMPANY PQiOfi TO TBCNCHINO. 
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NCT; RECORD ?RAWNG INRC*UA"10N PROVIDED EY CONTR*CTDR 

(SHARP AND °RC?.:LCR CONSTKUC'ON C0VRANV. :NC ). 
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P C. BOX 3552 SEATTLE. WA 98124 

955 PDWCLL AVENUE S.W. RCNTON. WA 98055 
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CALL BEFORE YOU 0!G: 1-800-424- 5555 
NO"T; ALU 1/T.LTY LOCATIONS 

Aftt A&PQOVIMATC. CONY a AC TOO SHALL VLQI'* LXACT LOCATIONS WITH UTIUTY company PQIOQ TO TBCNCHINO. 
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CALL 3EFCR-, YOU D G: 1- 800-^24-5555 
NOTtj ALL U~ LOCATIONS AQt AWQOX'MA'L. CONT3ACTOQ SHALL VLfifY CXAC" LOCAT ONS WITH UTILITY COMPANY S*)»oa TQ TQ'NCHMd. 
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ntn I\J wart M .5MT-10JSE 'mctl' PHILIP ENVIRONMENTAL SERVICES GROUP 
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MT>Q , KA( »S S*C«N 

PHILIP ENVIRONMENTAL SERVICES GROUP 
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2508 E. LEWIS ST. 

#A 

MW*. si3" 

96-'5fc^ 

SKs. 
4 C- C 



"AM. 3E"0Rt YOJ OIG: 1-800-*24-5555 NOTE: ALL UTlL T* LOCATCNS A8t APPROXIMATE. CONTRACTOR S^ALL VCQITf EXACT LOCATIONS WITH UTILITY COMPANY ERI08 *O OLNCHlNfl. 
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« CAI L BEFO^f YCL OlC: 1-600-474-5555 
NOTE: ALL UT'LltY LOCATIONS 

APE APPROXIMATE. CON'SACTOB 
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